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AMENDMENTS TO THE CLAIMS; 

The following listing of claims should be entered to replace all prior listings of claims in the 
application. In accordance with Rule 121 , the status of each claim is indicated parenthetically. As 
can be seen, in Ais listing, claims 2, 4-7, 12, 13-15, 18, 19, 21, 24. 27, 28, 30-32, 35, 36, 40, 44 and 
47-49 have been amended. Claims 1-54 remain m the s^plication, 

LISTING OF CLAIMS; 

1 . (Original) A fiber optic cable for a wavelength division multiplexing (WDM) optical 
transmission system including a plurality of connected optical fibers, wherein each of the connected 
optical fibers is formed of a plurality of optical fibers respectively exhibiting different dispersion 
values and different dispersion slopes in a predetermined operating wavelength range while having 
different lengths and different effective areas, the optical fibers being connected to one another in an 
optional order. 

2. (Currently Amended) The fiber optic cable according to claim 1 , wherein the different 
dispersion values and different lengths of the optical fibers in each of the connected optical fibers are 
controlled so that the oonr e ot e d connected optical fiber has an average dispersion value 
conresponding to a value required in the WDM optical transmission system. 

3 . (Original) The fiber optic cable according to claim 1 > wherein the different dispersion 
values, different slopes, and different lengths of the optical fibers in each of the connected optical 
fibers are controlled so that the connected optical fiber has an average dispersion slope 
corresponding to a value required in the WDM optical transmission system. 
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4. (Currently amended) The fiber optic cable according to claim 1 , wherein the different 
effective areas and differ e nt' difTerent lengths of the optical fibers in each of the connected optical 
fibers are controlled so that the connected optical fiber has an average effective area corresponding 
to a value required in the WDM optical transmission system. 

V 

5. (Currently amended) The fiber optic cable according to claim 1 , wherein at least a 
part of the different dispersion values arc +2 ps/nm - ln ps/nm-km or more, and at least the other part 
of the different dispersion values ^e -2 ps/nm-km or less. 

6. (Currently amended) The fiber optic cable according to claim 5, wherein the optical 
fibers of each of the connected optical fibers are coimected to one another in such a fashion that 
adjacent ones of the optical fibers have dispersion values of opposite signs, respectively, while 
exhibiting a dispersion value difference of at least 10 ps/nm-km thorobotwoen there between . 

7. (Currently amended) The fiber optic cable according to claims claim L wherein each 
of the connected optical fibers has a length of OiSto 20 Ian. 0,5 to 20 km. 

8. (Original) A fiberoptic cable for a wavelength division multiplexing (WDM) 
optical transmission system including a plurality of connected optical fibers, wherein each of the 
cormected optical fibers comprises: a first optical fiber exhibiting a first dispersion value and a 
first dispersion slope in a predetermined operating wavelength range while having a first length 
and a first effective area; and a second optical fiber exhibiting a second dispersion value and a 
second dispersion slope in the predetermined operating wavelength range while having a second 
length and a second effective area; the first and second optical fibers being connected together in 
an optional order. 



Page 4 of 21 



PAGE 8l2rRCVDATm(M6:23:00PM [Eastern Sta^^^^ 



FEB-09-2004-MON 04:30 PM SANTANGELO LAW OFFICES 



FAX NO. 9702243175 



P. 09 



Appl. No. 10/049,719 

Amdt dated February 9, 2004 

Reply to Office Action of August 8, 2003 

9. (Original) The fiber optic cable according to claim 8, wherein the first dispersion 
value and first length of the first optical fiber and the second dispersion value and second length of 
the second optical fiber are controlled so that an associated one of the connected optical fibers has an 
average dispersion value corresponding to a value required in the WDM optical transmission system. 

10. (Original) The fiber optic cable according to claim 8, wherein the first dispersion 
value, first dispersion slope, and first length of the first optical fiber and die second dispersion value, 
second dispersion slope, and second length of the second optical fiber are controlled so that an 
associated one of the connected optical fibers has a dispersion value corresponding to a value 
required in the WDM optical transmission system. 

1 1 . (Original) The fiber optic cable according to claim 8, wherein the fwst length and first 
effective area of the first optical fiber and the second length and second effective area of the second 
optical fiber are controlled so that an associated one of the connected optical fibers has an effective 
area corresponding to a value required in the WDM optical transmission system. 

12. (Currently amended) The fiber optic cable according to claim 9, wherein the first 
dispersion value of the first optical fiber, the second dispersion value of the second optical fiber, and 
the average dispersion value of the associated connected optical fiber are function of an operating 
wavelength (X), and tho. and the average dispersion value of the connected optical fiber is 
determined by the following equation: 



"Dcf" represents the average dispersion value (ps/nm-km) of the connected optical fiber; 



In the equation. 
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"'Di" represents the first dispersion value (ps/nm-km) of the first optical fiber; 
"Di" represents the second dispersion value (ps/nni-km) of the furst optical fiber; 
^i .'* represents ^7x^* represents the first length (km) of the first optical fiber; and 

ropres e nts ''l^* tgdtgs^iMs the second length (Ian) length flan) of the second optical 

fiber. 

13. (Cunrently amended) The fiber optic cable according to claim 10, wherein the first 
dispersion value and first dispersion slope of th e-l irfit. the fijst optical fiber, the second dispersion 
value and second dispersion slope of the second optical fiber, and the dispersion value and 
dispersion slope of an associated one of the connected optical fibers are function of an operating 
wavelength {X), and the dispersion value of the connected optical fiber is determined by the 
following equation: 



In the equation, 

"Sc " represents the dispersion slope (ps/rni^ -ten) (ps/nm^-km) of the connected optical fiber; 
"Dcf" represents the average dispersion value (ps/nm-km) of the connected optical fiber; 
"D|** represents the first dispersion value (p$/nm kn) (ps/nm~km) of the first optical fiber; 

represents the second dispersion value (ps/nm-km) of the first optical fiber; 
"Si" represents the first dispersion slope (ps/nm2 Ion)) fps/nm^-km^ of the first optical fiber; 
**S2*' represents the second dispersion slope (ps/nm^-km) of the second optical fiber; 
"7i'' represents the first length (km) of the first optical fiber; and 
•72" represents the second length (km) of the second optical fiber. 
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14. (Currently amended) The fiber optic cable according to claim 1 1 , wherein the 
effective area of the connected optical fiber is f ibor; is fiber determined by the following 
equation: 

a, A, ft, 

In the equation, 

"Acf" represents the effective area (^un^l of the connected optical fiber; 

"7 1 " represents the first length optieal (km) optical fiber; 

"i2" represents the second length (km) of the second optical fiber; 

"ai" represents a loss index (/km) of the first optical fiber; 

*'a2" represents a loss index (/km) ofthe second optical fiber, 

"03" is expressed by 

"o," is expressed by "aj "0.1 x ai x log(10)"i 

"ttj" is expressed by "ai 0.1 x aj x log(10)"i 

**a_{l)" represents a loss coefficient (dB/km) ofthe first optical fiboi 

**tt_(l)'' represents "a_ {2}" represents a loss coefficient (dB/km) ofthe second optical 

fiber, 

"LI" is expressed by "Li = exp (-ctiii)"; and 

:Ll - V - ia - oxpo a sQd is expressed bv ' •i h2 pxp ( a21 2V: "L? = exp (-a^hY'. 

15. (Currently amended) The fiber optic cable according to claim 8, wherein the first and 
second dispersion values have opposite signs, respectively, while exhibiting a difference of at least 
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1 0 ps/nm-km feereb e tw ee n there between ^ 

16. (Previously presented) The fiber optic cable according to claim 8. wherein the first 
dispersion slope has a positive value, and the second dispersion slope has a negative value. 

17. (Previously presented) The fiber oplic cable according to claim 8, wherein the first 
and second dispersion slopes have positive values, respectively. 

1 8. (Currently amended) The fiber optic cable according to claim 8, wherein the first 
dispersion value of the first optical fiber rang e s fiber ranges firom +4 ps/nm-km to +20 ps/nm Rm 
ps/mn-km at a central wavelength in the operating wavelength range, and the second dispersion 
value of the second optical fiber ranges from -20 ps/nm kn ps/nm-km to -4 ps/nm-km at the central 
wavelength in the operating wavelength range. 

19. (Cunrently amended) The fiber optic cable according to claim 18, wherein the first 
dispersion value ranges firom IS ps/nm-km to 18 ps/m km ps/mn-km , and the second dispersion 
value ranges fipom -12 ps/nm-km to -9 ps/nm kn ps/nm-km . 

20. (Previously presented) The fiber optic cable according to claim 8, wherein the first 
dispersion slope has a value of +0. 1 ps/nm^-km or less, and the second dispersion slope has a value 
of -0.1 ps/nm^-km. 

21. (Currently amended) The fiber optic cable according to any on e of claims 8 to 14 
claim 8 . wherein the first and second dispersion slopes have values of t O. 1 ps/rm2 1cm of +Q.1 
ps/nm^-km or less, respectively. 
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22. (Previously presented) The fiber optic cable according to claim 8, wherein the first 
effective area ranges from 50 jiitt^ to 90 ^lm^ and the second effective area ranges from 30 im 

to 80 jiml 

23 . (Original) The fiber optic cable according to claim 1 9, wherein the first and second 
lengths of the first and second optical fibers range from 3 km to 6 km, respectively. 

24. (Currently amended) The fiber optic cable according to etums claim 8, wherein 
the first and second optical fibers exhibit a dispersion value of 0 in a wavelength range of 1. 300 
to 1, 550 nm. 

25. (Previously presented) The fiber optic cable according to claim 8, wherein the first 
optical fiber exhibits a dispersion value of 0 in a wavelength range of 1,300 to 1.500 nm, and the 
second optical fiber exhibits a dispersion value of 0 at a wavelength of 1,600 nm or more, 

26. (Original) A fiber optic cable for a wavelength division multiplexing (WDM) 
optical transmission system including a plurality of connected optical fibers, wherein each of the 
connected optical fibers comprises: 

a first optical fiber exhibitmg a first dispersion value and a first dispersion slope in a 
predetermined operating wavelength range while having a first length and a first effective area; 

a second optical fiber exhibiting a second dispersion value and a second dispersion slope 
at the predetermined operating wavelength range while having a second length and a second 
effective area; and 

a third optical fiber exhibiting the first dispersion value and the first dispersion slope at 
the predetermined operating wavelength range while having a third length and the first effective 
area; 
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the first optical fiber, the second optical fiber, and the third optical fiber being connected 
to one another in this order. 

27. (Cuirently amended) The fiber optic cable according to claim 26, wherein the first 
dispersion value and first length of the first optical fiber, the second dispersion value and second 
length of the second optical fiber, and the first dispersion value and third length of the third optical 
fib e r ar6 fiber are controlled so that an associated one of the connected optical fibers has an average 
dispersion value corresponding to a value required in the WDM optical transmission system, 

28. (Currently amended) The fiber optic cable according to claim 2 6 claim 26 . wherein 
the first dispersion value, first dispersion slope, and first length of the first optical fiber, the second 
dispersion value, second dispersion slope, and second length of the second optical fiber, and the first 
dispersion value, first dispersion slope, and third length of the third optical fiber are controlled so 
that an associated one of the connected optical fibers has a dispersion value corresponding to a value 
required in the WDM optical transniission system. 

29. (Original) The fiber optic cable according to claim 26, wherein the first length and 
first effective area of the first optical fiber, the second length and second effective area of the second 
optical fiber, and the third length and first effective area of the third optical fiber are controlled so 
thai an associated one of the connected optical fibers has an effective area corresponding to a value 
required in the WDM optical transmission system. 

30. (Currently amended) The fiber optic cable according to claim 27, wherein the first 
dispersion value of the first and third optical fibers, the second dispersion value of the second optical 
fiber, and the average dispersion value of the associated connected optical fiber are function of an 
operating wavelength (X) and the average dispersion optical fiber is determined by value of the 
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following equation: 



In the equatioi), 

*^Dcf ' represents the average dispersion value (ps/nm-km) of the connected optical fiber; 
*T)r' represents the first dispersion value (ps/nm-km) of the first optical fiber; 
"D2" represents the second dispersion value (ps/nm-km) of the first optical fiber; 
"7 1" represents the first length (]an) length flan) of the first optical fiber; 
"72" represents the second length (km) of the second optical fiber; and 
"ia*' represents the third longth Qon) length flcm) of the third optical fiber. 

3 1 . (Currently amended) The fiber optic cable according to claim 28» wherein the first 
dispersion value and fir$t dispersion slope of the first and third optical fibers, the second dispersion 
value and second dispersion slope of the second optical fiber, and the average dispersion value and 
dispersion slope of an associated one of the connected optical fibers are fiinction of an operating 
wavelength (X), and the dispersion value of the connected optical fiber is determined by the 
following equation: 



In the equation, 

**Scr represents the dispersion slope (ps/nm^-km) of the connected optical fiber; 
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Bef ' -^ FopFOflonts *^D^'' represents the average dispersion value (ps/nm-km) of the 
connected optical fiber; 

"Dr represents thefirst the first dispersion value (ps/nm-km) of the first the first optical 

fiber; 

"D2" represents the second dispersion value (po/nmkn ) (ps/nm-km^ of tho first M£lSt 
optical fiber; 

"i 1" represents tho f irot the first length (km) of the first e ptionl fiber; optical fiber: 



, "72** represents the second length (km) of the second optical fib e r, optical fiber: 
*73" represents the third length (km) of the third optical fib e r, optical fiber: 
"Si" represents thofirct the first dispersion slope (ps/nm^-km) of the first optical fiber; 

and 

"S2" represents the second dispersion slope (ps/nm^-km) of the second optical fiber. 

32. (Currently amended) The fiber optic cable according to claim 29, wherein the 
effective area of the coimected optical fiber 1$ determined by the following equation: 

In tho equation. 



In the equation. 

"Acf represents the effective connected area (^m2) of the cormected optical fiber; 
*7i" represents the first length (km) of the first optical fiber, 
"/z" represents the second length (km) of the second optical fiber; 

represents the third length (km) of the third optical fiber; 
"ai" represents a loss index (/km) of the first optical fiber; 



4r 



a, «z ^ 



Page 12 of 21 



PAGE 1«2rRCVDAT2l9l20ll46:23:00PM [Eastern Standard Tiine]'SVR:USPt^ 



'FEB-09-2004 mW 04:33 PH SANTANGELO LAW OFFICES FAX NO. 9702243175 



P. 



Appl. No. 10/049.719 

Amdt dated Fcbmaiy 9, 2004 

Reply to Office Action of August 8, 2003 

"az" represents a loss index Oan) index (/km) of the second optical fiber, 

"as" is, oxproGs od expressed by h \^ ^ 

V is expressed by ^'ai = 0.1 x ai x log (10)"; 

"a2" is expressed by *'a2 ^ 0.1 x x log(10r; "(17 = 0.1 x x log fior: 
**a_{ I } " represents a loss coefficient (dB/km) of the first optical fiber; 
%_{2} " represents a lo$s coefficient (dB/km) of the second optical fiber; 
"LI" is expressed by '-^- ^ oxp( o ^l^)^ "L^ =cxpf-ailir: 

is expressed by ^ - oxp( - 02l.2)"; "L ? =exp f-a.l?r: and 
*T:.1 " IS e xpr e ss e d **L3" is expressed bv ^^^^xp^4-3y^ "L. ° exof-tehr . 

33. (Pieviously presented) The fiber optic cable according to claim 26. wherein the 
first and second dispersion values have opposite signs, respectively, while exhibiting a difference 
of at least 10 ps/nm-km there between. 

34. (Previoosly presented) The fiber optic cable according to claim 26, wherein the first 
dispersion slope has a positive value, and the second dispersion slope has a negative value. 

35. (Currently amended) The fiber optic cable according to claims claim 2 6. wherein the 
first and second dispersion slopes have positive values, respectively. 

36. (Currently amended) The fiber optic cable according to d«ffls glaim.26. wherein the 
first dispersion value of the first optical fiber ranges firom +4 ps/nm-km to +20 ps/nm-km at a central 
wavelength in the operating wavelength range, and the second dispersion value of the second optical 
fiber ranges fi-om -20 ps/nm-km to -4 ps/nm-km at the central wavelength in the operating 
wavelength range. 
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37. (Original) The fiber optic cable according to claim 36, wherein the first dispersion 
value ranges from 15 ps/nm-km to 18 ps/mn-ton> and the second dispersion value ranges from - 
12 ps/mn-km to -9 ps/nm-km. 

38. (Previously presented) The fiber optic cable according to claim 26, wherein the first 
dispersion slope has a value of +0. 1 ps/nm^-km or less, and the second dispersion slope has a value 
of-0.1 ps/nm^-km. 

39. (Previously presented) The fiber optic cable according to claim 26, wherein the first 
and second dispersion slopes have values of +0.1 ps/nm^-km or less, respectively. 

40. (Currently amended) The fiber optic cable according to claims claim 26, wherein 
the first effective area ranges from SO |xm^ to 90 ^m^> and the second effective area ranges irom 
30 fim^ to 80 ^m^ 

41 . (Original) The fiber optic cable according to claim 37, wherein the first, second, and 
third lengths range from 3 km to 6 km, respectively. 

42. (Previously presented) The fiber optic cable according to claim 26, wherein the 
first, second, and third optical fibers exhibit a dispersion value of 0 in a wavelength range of 
1,300 to 1.500 nm. 

43 . (Previously presented) The fiber optic cable according to claim 26, wherein the first 
optical fiber exhibits a dispersion value of 0 in a wavelength range of 1,300 to 1,500 nm, and the 
second optical fiber exhibits a dispersion value of 0 at a wavelength of 1,600 nm or more. 
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44. (Currently amended) The fiber optic cable according to claim 1, wherein the 
connected optical fiber has an average dispersion value ranging from 1 ps/nm-km to lOps/nm - lan 

45. (Previously presented) The fiber optic cable accordmg to claim I, wherein the 
operating wavelength range is selected from the group consisting of a range from 1 ,300 nm to 1 ,530 
nm, a range from 1,400 nm to 1,565 nm, and a range from 1,530 nm to 1,650 nm. 

46. (Original) A wavelength division multiplexing (WDM) optical transmission system 
having a predetermined channel spacing and a predetermined number of channels, comprising: 

a transmitting teraiinal for providing a plurality of optical signals respectively having 
different wavelengths; 

a multiplexer connected to the transmitting terminal and adapted to multiplex the optical 
signals; 

a plurality of fiber optic cables each including a plurality of connected optical fibers, each 
of the connected optical fibers being formed of a plurality of optical fibers respectively exhibiting 
different dispersion values and different dispersion slopes in a predetermined operating 
wavelength range while having different lengths and different effective areas, the optical fibers 
being connected to one another in an optional order; 

coimecting means for interconnecting the fiber optic cables; 

optical amplifiers for amplifying the optical signal being transmitted ttirough the fiber 
optic cables; 

a demultiplexer for demultiplexing the optical signal transmitted through the fiber optic 
cables; and 

a receiving terminal connected to the demultiplexer and adapted to receive the 
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demultiplexed optical signal. 

47, (Currently amended) A wavelength division multiplexing (WDM) optical 
trajismission system having a predetennined cbaimel spacing and a predetermined number of 
channels, comprising: ^ 

a transmitting terminal for providing a plurality of optical signals respectively having 
different wavelengths; 

a multiplexer coimeoted to the transmitting terminal and adapted to multiplex the, optical 

signals; 

a plurality of fiber optic cables each including a plurality of connected optical fibers, each 
of the connected optical fibers including a first optical fiber exhibiting a first dispersion value 
and a first dispersion slope in a predetennined operating wavelength range while having a first 
length and a first effective area, and a second optical fiber exhibiting a second dispersion value 
and a second dispersion slope in the predetermined operating wavelength range while having a 
second length and a second effective area, the first and second optical fibers being connected 
together in an optional order, optional order: 

connecting means for interconnecting the fiber optic cables; 

optical amplifiers for amplifying the optical signal being transmitted through the fiber optic cables; 
a demultiplexer for demultiplexing the optical signal transmitted through the fiber optic 
cables; and 

a receiving terminal connected to the demultiplexer and adapted to receive the 
demultiplexed optical signal. 

48, (Currently amended) A wavelength division multiplexing (WDM) optical 
transmission system having a predetermined channel spacing and a predetermined number of 
channels, comprising: 
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a transmitting terminal for providing a plurality of optical signals respectively having 
different wavelengths; a multiplexer connected to the transmitting terminal and adapted to 
multiplex the optical signals; 

a plurality of fiber optic cables each including a plurality of connected optical fibers, 
each of the connected optical fibers including a first optical fiber exhibiting a first dispersion 
value and a first dispersion slope in a predetermined operating wavelength range while having a 
first length and a first effective area» a second optical fiber exhibiting a second dispersion value 
and a second dispersion slope at the predetermined operating wavelength range while having a 
second length and a second effective area, a third first dispersion value and the predetemiined 
operating wavelength range while having a third length and the first effective area, the first 
optical fiber, the second optical fiber, and the third optical fiber being connected to one another 
in this order, this order; 

connecting means for interconnecting the fiberoptic cables; optical amplifiers for 
amplifying the optical signal being transmitted through the fiber optic cables; 

a demultiplexer for demultiplexing the optical signal transmined through the fiber optic 
cables; and 

a receiving terminal connected to the demultiplexer and adapted to receive the 
demultiplexed optical signal. 

49. (Currently amended) The WDM optical transmission system according to olaims 
claim 4 6. wherein the channel spacing is 50 GHz, 

50. (Previously presented) The WDM optical transmission system according to claim 
46, wherein the chaimel spacing is 100 GHz or more. 

5 1 . (Original) The WDM optical transmission system according to claim 47, wherein 
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the connecting means connects the first optical fiber of a selected one of the fiber optic cables to 
the first optical fiber of another one of the fiber optic cables adjacent to the first optical fiber of 
the selected fiber optic cable while controlling a length of the resultant connected first optical 
fiber. 

52. (Original) The WDM optical transmission system according to claim 47, wherein 
the connecting means connects the first optical fiber of a selected one of the fiber optic cables to 
the second optical fiber of another one of the fiber optic cables adjacent to the first optical fiber 
of the selected fiber optic cable on an optical line. 

53. (Original) The WDM optical transmission system according to claim 48, wherein the 
connecting means connects the first optical fiber of a selected one of the fiber optic cables to the first 
optical fiber of another one of the fiber optic cables adjacent to the first optical fiber of the selected 
fiber optic cable while generating a minimnm connection loss. 

54. . (Original) The WDM optical transmission system according to claim 48, wherein the 
connecting means connects the third optical fiber of a selected one of the fiber optic cables to the 
first optical fiber of another one of the fiber optic cables adjacent to the third optical fiber of the 
selected fiber optic cable while generating a minimum connection loss. 
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